Endogenous subventricular zone neural progenitors contribute to the formation and hyperexcitability of experimental model of focal microgyria.
Microgyria is associated with epilepsy and due to developmental disruption of neuronal migration. However, the role of endogenous subventricular zone-derived neural progenitors (SDNPs) in formation and hyperexcitability has not been fully elucidated. Here, we establish a neonatal cortex freeze-lesion (FL) model, which was considered as a model for focal microgyria, and simultaneously label SDNPs by CM-DiI. Morphological investigation showed that SDNPs migrated into FL and differentiated into neuronal and glia cell types, suggesting the involvement of endogenous SDNPs in the formation of FL-induced microgyria. Patch-clamp recordings in CM-DiI positive (CM-DiI(+)) pyramidal neurons within FL indicated an increase in frequency of spontaneous action potentials, while the resting membrane potential did not differ from the controls. We also found that spontaneous excitatory postsynaptic currents (EPSCs) increased in frequency but not in amplitude compared with controls. The evoked EPSCs showed a significant increase of 10-90% in rise time and decay time in the CM-DiI(+) neurons. Moreover, paired-pulse facilitation was dramatically larger in CM-DiI(+) pyramidal neurons. Western blotting data showed that AMPA and NMDA receptors were increased to some extent in the FL cortex compared with controls, and the NMDA/AMPA ratio of eEPSCs at CM-DiI(+) pyramidal neurons was significantly increased. Taken together, our findings provide novel evidence for the contribution of endogenous SDNPs in the formation and epileptogenicity of FL-induced focal microgyria.